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(54) GAMUT CONVERSION METHOD FOR COLOR PRINTER, AND COLOR REPRODUCTION 
PROCESSOR USING THE METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the occurrence 
of different colors due to gamut (color reproducible area) 
compression by selecting several colors felt equal to or 
closest to display colors on a monitor from print colors 
of a printer and changing monitor gamut conversion into 
printer gamut conversion. 

SOLUTION: A Gamut conversion section 2 converts a 
color with a high saturation at the outside of a color 
reproduction range of a printer through the adoption of a 
color selected by an examiner. Gamut compression is 
conducted so as to bring monitor gamut conversion to 
an outermost shell part of printer gamut conversion on 
the basis of an Lab of the selected color. The color with 
a high saturation at the outside of the reproduction % 
range of the printer is replaced with the selected color 
and the selected color that is felt closest as to R f G f B, 
Y, M, C, black and white colors displayed on a monitor is 
visually selected among 4982 colors printed out by the 
printer. Thus, the colors felt equal to or closest to 

display— colors on the monitor from print colors of the printer and the monitor gamut conversion 
is changed into the printer gamut conversion. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the color displayed in the GAMATTO conversion approach in a monitor and a color 
printer on the monitor of the several colors beforehand chosen typically by the test subject, 
color matching, or the color it is sensed subjective that is the nearest — from the printing color 
of a printer — choosing — this selected printing color — being based — a monitor's GAMATTO 
— a pudding — a hoop — the GAMATTO conversion approach in the color printer characterized 
by changing into a mat. 

[Claim 2] the color reproduction of a printer — the color as which the test subject chose 
subjectively the color with high saturation out of range — using — monitor GAMATTO — a 
pudding — a hoop — the GAMATTO conversion approach in the color printer according to claim 
1 characterized by performing GAMATTO compression so that it may be made a mat maximum 
outline. 

[Claim 3] The GAMATTO conversion approach in the color printer according to claim 1 or 2 
characterized by computing the color of color reproduction within the limits of a printer based on 
a monitors RGB-Lab property. 

[Claim 4] The GAMATTO conversion approach in the color printer according to claim 1 or 2 
characterized by reproducing the color of color reproduction within the limits of a printer with a 
monitor's colorimetry value. 

[Claim 5] The monitor property acquisition section which changes and outputs a monitor's 
subject-copy image data to colorimetry-color information data, The color displayed on the 
monitor of the several colors beforehand chosen typically by the test subject, color matching, or 
the color it is sensed subjective that is the nearest is chosen from the printing color of a printer, 
this selected printing color — being based — a monitors GAMATTO — a pudding — a hoop — 
the color reproduction processor of the color printer characterized by having the GAMATTO 
transducer changed into a mat. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the color reproduction processor using the 
GAMATTO conversion approach and it between output units which are [ color monitor / a color 
printer, ] different. 
[0002] 

[Description of the Prior Art] By the spread of a personal computer (PC), digital still cameras 
(DSC), etc., the opportunity to treat a color picture with PC is increasing. The image photoed by 
DSC and the image which performed various image edits to this image are enjoyed as an 
electronic album, or it is printing in the color printer. 

[0003] When printing by the printer, a default image serves as a monitor of PC to the last. When 
adding a certain edit to the image captured from DSC, printing will be performed by the printer, if 
an activity is done and can be edited into the image to which have been convinced, checking on 
a monitor. Although it is desirable that the image on a monitor can be reproduced with a 
sufficient precision as for the printing result of a printer, tints may differ considerably in fact. 
[0004] Then, there is a Color Management System (CMS) for compensating the different colors 
between equipment. CMS is not the color expression of RGB or an equipment proper called 
YMC, and it is corrected so that the difference of the color between equipment may decrease 
using a common color space. It is based on colorimetry — usually color reproduction in the color 
reproduction in CMS. This calculates each color (X, Y, Z) value by the CIE(Commission 
International del'Eclairage)-1931XYZ system on each condition on the basis of "standard white" 
or standard "self-luminous color", and if this value is in agreement, it will think, "The reproduced 
color is in agreement." Besides a XYZ system, the CIELab color space and CIELUV color space 
which are uniform color space are used in many cases. 

[0005] However, in the case of colorimetry-color reproduction, the inequality of a color 
reproduction region (color GAMATTO) poses a problem. Generally the processing which a 
monitor's GAMATTO makes move the color on the outside of GAMATTO of a printer into 
GAMATTO of a printer by a certain approach compared with a printer since it is large is needed. 
Three kinds of following approaches are well learned by this approach. 
[0006] A. Change into the color nearest to the original color. 

B. Maintain a hue and lightness and change into the color nearest to the original color. 

C. Maintain a hue and saturation and change into the color near the original color. 

[0007] Since a monitor's GAMATTO and GAMATTO of a printer are not in agreement, with this 
condition, colorimetry-color reproduction is unrealizable. It is a key how the map relation 
between different GAMATTO is set up, and it is calling GAMATTO compression the compression 
to large narrow GAMATTO from GAMATTO conversion, a call, and GAMATTO for this 
conversion. 
[0008] 

[Problem(s) to be Solved by the Invention] However, even if it performs GAMATTO compression 
which was mentioned above, different colors may be considerably sensed subjective by a 
monitor's color and the color of a printer. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 



2007/05/15 



JP.2O0P-287095.A [DETAILED DESCRIPTION] 2/5 ^— *? 

» r 

[0009] The CIELab color space or CIELUV color space which are called uniform color space to 
one of the cause of this are not equal in fact, and having distortion etc. is mentioned. And 
deflection is large, so that it goes to the outside of Lab space (so that saturation becomes high), 
and a gap arises in a color. In case color matching is performed, this color gap is a problem. For 
example, the blue on a monitor has quite high saturation, and this is located in the outside of 
GAMATTO of a printer. Here, when GAMATTO compression which compresses saturation, with a 
hue and lightness maintained is performed and it prints by the printer, this color will be 
reproduced by the color appropriate for the purple which cannot be regarded as the same hue as 
the blue on a monitor. 

[0010] This invention is made into what was made in order to cancel the conventional trouble 
mentioned above, and aims at reducing the different colors produced in the GAMATTO 
compression based on colorimetry-color reproduction. 
[0011] 

[Means for Solving the Problem] the color which displayed this invention in the GAMATTO 
conversion approach in a monitor and a color printer on the monitor of the several colors 
beforehand chosen typically by the test subject, color matching, or the color it is sensed 
subjective that is the nearest — from the printing color of a printer — choosing — this selected 
printing color — being based — a monitor's GAMATTO — a pudding — a hoop — it is 
characterized by changing into a mat. 

[0012] furthermore, this invention — the color reproduction of a printer — the color as which 
the test subject chose subjectively the color with high saturation out of range — using — 
monitor GAMATTO — a pudding — a hoop — it is made a mat maximum outline — as — 
GAMATTO compression — a line — it is characterized by things. 

[0013] This invention can be constituted so that the color of color reproduction within the limits 
of a printer may be computed based on a monitor s RGB-Lab property or it may reappear with a 
monitor s colorimetry value. 

[0014] Moreover, the monitor property acquisition section which this invention changes a 
monitor's subject-copy image data into colorimetry-color information data, and is outputted, The 
color displayed on the monitor of the several colors beforehand chosen typically by the test 
subject, color matching, or the color it is sensed subjective that is the nearest is chosen from 
the printing color of a printer, this selected printing color — being based — a monitor's 
GAMATTO — a pudding — a hoop — it is characterized by having the GAMATTO transducer 
changed into a mat. 

[0015] According to the above-mentioned configuration, it is improvable that it seemed to 
primary color especially blue, and cyanogen that colors differed in GAMATTO compression in 
Lab space. Moreover, at pudding toga mat within the limits, color reproduction exact by 
calculating Lab proportional to a RGB-Lab curve colorimetry-wise can be performed. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, it explains per gestalt of 
implementation of this invention. Drawing 1 is the block diagram of the color reproduction 
processor which used subjective GAMATTO conversion compression of this invention, this — a 
system — an input value — a subject copy — image data — RGB — it is — an output value — 
a printer — printing — data — R — " — G — " — B — " — it is . 

[0017] Image data RGB of a subject copy is given to the monitor property acquisition section 1, 
and image data RGB of a subject copy is changed into Lab defined in CIE in this monitor 
property acquisition section 1. 

[0018] This monitor property acquisition section 1 is equipped with the Lab transducer 13 
changed into Lab with the gamma value of the monitor which uses the RGB value of a subject- 
copy image based on the gamma transducer 1 1 which carries out gamma conversion, the XYZ 
transducer 12 which changes the color displayed on a monitor in R'G'B' by which gamma 
conversion was carried out into the actually measured colorimetry value XYZ, and the 
transformation defined by CIE. 

[0019] The above-mentioned gamma transducer 11 performs gamma conversion shown in a 
degree type to the RGB value of a subject-copy image based on a monitor's gamma value to be 
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used. 

[0020] R-CR/255) gamma*255 — in addition, it asks for G' and B' similarly. 
[0021] This R'G'B' by which gamma conversion was carried out is changed into XYZ of the 
tristimulus value defined by the XYZ transducer 12 in CIE. This XYZ conversion value displays on 
a monitor the test chart which consists for example, of 420 colors, measures a XYZ value for 
every color, about the relation between the R'G'B 1 value which carried out gamma conversion of 
the RGB of those 420 measured colors, and a XYZ value, using a multiple regression analysis, 
creates 3x3 matrices and computes it using the formula shown in following several 1. 
0022] 

[Equation 1] 







"0.17806 


0.12982 


0.6970 " 




~R'~ 




"0.01098 


Y 




0.09401 


0.27293 


0.03121 




G' 


+ 


0.04669 


_Z_ 




_0.00921 


0.04974 


0.38550_ 








_- 0.14286 



[0023] When the XYZ value acquired with measured value is compared with the XYZ formula 
computed using the equation with one above, color difference deltaE is the permissible enough 
range. The XYZ value was changed into the comparison to Lab, and it asked for color difference 
deltaE expressed with the several 2 following formula. 
[0024] 
[Equation 2] 



[0025] Therefore, in the gestalt of this operation, based on a formula with one above, the XYZ 
transducer 12 changes R'G'B' into a XYZ value, and gives it to the Lab transducer 13. 
[0026] The Lab transducer 1 3 changes the XYZ value from the above-mentioned XYZ 
transducer 12 into Lab called uniform color space, and changes a XYZ value into L, a, and b 
based on the several 3 following formula. 
[0027] 
[Equation 3] 
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[0028] In the monitor property acquisition section 1, L, a, and b are computed from RGB of a 
subject-copy image, and this L, a f and b that were computed are given to the GAMATTO 
transducer 2. As mentioned above, as GAMATTO shows drawing 2 , it differs by the monitor and 
the printer. Drawing 2 is the conceptual diagram showing the a-b flat surface in CIE 1976 Lab 
color space. In this drawing 2 , a white round head shows a monitor's GAMATTO and a black 
trigonum shows GAMATTO of a printer, respectively. Moreover, PR, PG, and PB — is R, G, and B 
in a printer. — The color reproduction point is shown. Thus, since both GAMATTO differs, 
GAMATTO compression is needed. 

[0029] The GAMATTO transducer 2 of this invention uses for and changes the color as which 
the test subject chose subjectively the color with the high saturation outside the color 
reproduction range of a printer. Lab of the color which this test subject chose so that it might 
mention later — being based — monitor GAMATTO — a pudding — a hoop — GAMATTO 
compression is performed so that it may be made a mat maximum outline. And the color of 
reappearance within the limits of a printer is changed from this maximum outline by which 
GAMATTO compression was carried out based on a Lab value. 

[0030] the color information (L\ a', and b — ') computed by the GAMATTO transducer 2 is the 
printing data-conversion section 3, and is changed into the printing data (R", G", and B — ") 
which should be transmitted to the print section, in this printing data-conversion section 3, in 
order to reproduce the computed color information (L\ a\ and b — '), the printing data (R", G , 
and B — ") which should be transmitted to the print section are computed, this printing data- 
conversion section 3 computes printing data by printing the color chip of hundreds of or more 
colors beforehand, measuring this, and referring to "- (L\ a, and b — ')" (R", G", B) translation 
table created based on this measured value." 

[0031] Next, the processing of the GAMATTO transducer 2 mentioned above is explained in full 
detail. 

[0032] The color which the test subject chose subjectively is used for the color with the high 
saturation outside the color reproduction range of a printer. It chose more visually than 4982 
colors which carried out the printer twist mark copy of the color which thinks that the color 
chosen here is near about a total of eight colors of R, G, B, Y, M and C which are projected on a 
monitor, black, and white. As shown in drawing 3 , subjective GAMATTO is different from 
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GAMATTO on a monitor. In addition, in drawing 3 , a white trigonum is the color which the test 
subject chose subjectively, therefore, the point B1 — a hue — if fixed compression is 
performed, it is compressed into point B~2 and differs from the color (B) chosen subjectively 
greatly. By this difference, the gap had occurred in the color conventionally. Then, in this 
invention, a color gap is controlled by performing GAMATTO conversion based on the color 
which this test subject chose subjectively. 

[0033] The direction of a bias which those who perform this subjectivity evaluation make 
[ many / as possible ] it, and chooses that average color is desirable few. 

[0034] Drawing 4 plots at an a-b flat surface [ in / for the color which the test subject selected 
subjectively / CIE 1976 Lab color space ]. this test subject shows drawing 5 based on the color 
chosen subjectively — as — monitor GAMATTO — a pudding — a hoop — GAMATTO 
compression of the color between the colors of the maximum outline of a printer compressed 
into a mat is interpolated smoothly, and it asks for it. Based on the value between the selected 
representation colors, it interpolates-like proportionally and this interpolation is interpolated 
based on a RGB-Lab curve in consideration of a monitors RGB-Lab property. Thus, the color 
reproduction range of the subjective printer shown in drawing 6 is obtained. 
[0035] Since a color gap is seldom sensed even if the color of the reappearance range of a 
printer performs color reproduction based on a Lab value as it is, you may change as it is. 
However, the color projected on the monitor and the color selected subjectively have a 
difference too. Drawing 7 thru/or drawing 9 show the relation between the color projected on 
the monitor, and the color which the test subject selected subjectively. When changing drawing 7 
from green (G) to K (black) and changing drawing 8 from red (R) to black (K), drawing 9 shows 
the case where it is made to change from blue (B) to K (black). Thus, the color projected on the 
monitor and the color selected subjectively have a difference too. In addition, the A-E point of 
drawing is the color elected subjectively, and it is the point drawn by the approach of this 
invention which other points mentioned above. 

[0036] Then, it is good to take the following technique to reappearance within the limits of a 
printer. A monitor has a RGB-Lab property, as mentioned above. What is necessary is just to 
compute the color of reappearance within the limits of a printer based on this RGB-Lab 
property. What is necessary is to compute by the ratio of a monitors RGB-Lab curve, and just 
to set the value to Lab of a printer, in order to lessen the amount of operations although a 
monitors RGB-Lab curve may be referred to as it is. as shown in drawing 10 , three points (A, B, 
C) are chosen from a monitor's RGB-Lab curve, and it asks for each ratio, and is shown in 
drawing 1 1 — as — the ratio — being based — the Lab space of a printer — computing — 
corresponding (A\ C\ and B — ') — what is necessary is just to ask 

[0037] Thus, the color projected on the monitor is faithfully printable by taking a monitor 
property into consideration. 

[0038] In addition, although the average as a result of two or more test subjects is taken in the 
above-mentioned example in order to abolish a bias, of course, the selected result may be used 
by one test subject. 
[0039] 

[Effect of the Invention] As explained above, according to this invention, it is improvable that it 
seemed to primary color especially blue, and cyanogen that colors differed in GAMATTO 
compression in Lab space. Moreover, at pudding toga mat within the limits, color reproduction 
exact by calculating Lab proportional to a Lab-RGB curve colorimetry-wise can be performed. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the color reproduction processor concerning the gestalt of 
implementation of this invention. 

[Drawing 2] monitor GAMATTO and a pudding — a hoop — it is the conceptual diagram showing 
an a-b flat surface [ in / for the relation of a mat / CIE 1976 Lab color space ]. 
[Drawing 3] monitor GAMATTO and a pudding — a hoop — it is the conceptual diagram showing 
a mat and an a-b flat surface [ in / for the relation of a color chosen subjectively / CIE 1976 
Lab color space ]. 

[Drawing 4] monitor GAMATTO and a pudding — a hoop — it is the conceptual diagram showing 
a mat and an a-b flat surface [ in / for the relation of a color chosen subjectively / CIE 1976 
Lab color space ]. 

[Drawing 5] monitor GAMATTO — a pudding — a hoop — it is the conceptual diagram showing 
an a-b flat surface [ in / for carrying-out-based on color chosen subjectively-GAMATTO 
compression relation / CIE 1976 Lab color space ] on a mat. 

[Drawing 6] monitor GAMATTO — a pudding — a hoop — it is the conceptual diagram showing 
the a-b flat surface in the CIE 1976 Lab color space in the condition of having carried out 
GAMATTO compression based on the color chosen subjectively on a mat. 

[Drawing 7] the relation between the color projected on the monitor and the color which the test 
subject selected subjectively is shown, and green — it is a conceptual diagram at the time of 
making it change from (G) to K (black). 

[Drawing 8] It is a conceptual diagram at the time of the relation between the color projected on 
the monitor and the color which the test subject selected subjectively being shown, and making 
it change from red (R) to black (K). 

[Drawing 9] It is a conceptual diagram at the time of the relation between the color projected on 
the monitor and the color which the test subject selected subjectively being shown, and making 
it change from blue (B) to K (black). 

[Drawing 10] It is the conceptual diagram showing the a-b flat surface in the CIE 1976 Lab color 
space based on a monitor's RGB-Lab property. 

[Drawing 11] It is the conceptual diagram showing the a-b flat surface in the CIE 1976 Lab color 
space of the printer color reproduction value which shows the proportional distribution based on 
a monitor's RGB-Lab property. 
[Description of Notations] 

1 Monitor Property Acquisition Section 

2 GAMATTO Transducer 

3 Printing Data-Conversion Section 
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